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ABSTRACT 


This article explains the importance of using the algebraic 
formulas of predicates in teaching students proof of theorems and 
solution of inequalities. From the examples and theorems 
presented in the article, it is possible to use them not only in 
teaching the exercises of the algebraic of predicates, but also in 
working with students with creative abilities, and also in 
organizing classes on the subject of mathematics in circles. 
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The science of mathematics is studied and 
developed on the basis of the laws of mathematical 
logic. In this case, the science of mathematical logic 
is not taught as a separate science in secondary 
schools. Although elements of mathematical logic 
are partially included in the textbooks of 
Mathematics, its applications are not sufficiently 
covered. As a result, students are faced with many 
difficulties in an in-depth study of the theoretical 
foundations of mathematical science, solving 
equations and inequalities, especially in proving 
theorems. Taking this into account, in this article 
we will consider the applications of the algebra of 
predicates to solve the system of inequalities and 
inequalities, as well as to prove theorems 


In the study of the application of algebraic 
predicates, it is important to know its equivalent 
formulas. Let's mention the main equivalent 
formulas of algebraic predicates: 


P(x)A(S(xX)VQ(x)) = P(xX)AS SN oa (x) 
(1) 


P(x)VS(X)AQ(x) = (P(X)VS = ae (x)) 
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P(X)AS (x) = P(x)VS(x) (3) 
P(x)VS(x) = P(x)AS(x) (4) 
P(x) = S(x) = P(x) VS(x) (5) 
P(x) => S(x) = S(x) = P(x) (6) 


P(x) & S(x) = P(xX)AS(x)VP(x)AS(x) (7) 
P(x) = S(x) = (P(x)VS(x))A(S(x)VP(x)) (8) 


Since inequalities consist of predicates, the question 
of solving inequalities comes to the question of 
finding the sphere of truth of the predicate. Let P(x) 
and S(x) be the predicates defined in an M set. We 
denote the areas of truth of these predicates with E, 
and E, respectively, the denominator of the 
predicate P(x) and the collection M\E,with E,.We 
use the following formulas when finding the areas 
of the predicate P(x), P(x)VS(x), P(x)AQ(x), 
P(x) = S(x) and P(x) —& S(x) in the predicate. 


=. (9) 
Epvs = Ep U Es. (10) 
Bis = he Ee. (11) 
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Ejay = Ey UE, (12) 
Epes = (Ep NES) O (Ey a) Es) (13) 
Eves = (Ep UE), UE,). (14) 


Proof of these formulas comes from the definitions 
of actions on predicates and the above-mentioned 
equivalent formulas of algebraic predicates [4]. 


R-let it be a set of real numbers. 


l-example. x°-4x-5<0 predicate in R set is given. 
Find the area of its truthfulness. 


Solution. We mark the given predicate with P(x), 
the sphere of its truthfulness with E,. Thus,P(x) = 
(x? -4x-5 <0) =((x+1)(x-5) <0)= 
=(x+1<O0)A(X-5S>0)V(x+1 
>O)A(x-5<O0)= 
=(7< =LAGQS 5s) V & > HDA <5); 
From this and (10), (11) we find, 
Ey = (—2;—-1) N (5;00) U (-1;0) N (-w; 5) = 
@ U (—1; 5) = (—1; 5). 
Answer:E, = (—1;5). 
2-example. P(x)=(x°-x-20>0) predicate in R set is 
given. Find the area of its truthfulness. 
Solution.P(x) = (x? —x — 20> 0) =((x+4)- 
(x-5)>0)= 
H=(x+4<0)A(xX-5<O0)V(x+4 
>O)A(x-S5>0)= 
= (x < -4)A(x <5) V(X>-4) A(X > 5), 
From this and (10), (11) we find, 
E, = {x ER|x <-4}N {x ER|x <5}U 
U {x E R|x > —4}N {x € R|x > 5} 
= (—2; —4) N (—%; 5) U 
U (—4; 0) N (5; 00) = (—00; —4) U (5; 00). 
Answer:E,, = (—%; —4) U (5300). 
3-example.P(x) = (— < 0 )predicate in R set is 
given. Find the area of its truthfulness. 
2x+6 


Solution.(x) = (= < 0) =(2x+6<0)A 


(5x -10>0)v 
V (2x +6 >0)A (5x —10 <0) =(x <-3)A 
(x > 2) V(x =-3) A(x <2). 

From this and (10), (11) we find,E,, = 
{x ER|x < —3} N{x ER|x > 2} UU {x E R|x = 
—3}/N {x € R|x < 2} = (—o; —3] N (2;0) U 
[-3;0) N 


N (—0; 2) = @ U[—3; 2) = [-3;2). Answer:E, = 
[= a72); 

4-example.P(x)=(|x-2|<3) predicate in R set is 
given. Find the area of its truthfulness. 


Solution.P(x) = (|x —2| <3) =(#-2<3)A 
=2> 3) = 
= (x < 5) A (x > —1). From this and (11), 
Ep ={x ER|(X<S)AW>—-1IJ = {x E Rx 
<53in{xER|x > -1}= 
= (—0;5) N (—1;0) = (—1;5). 
(1; 5). 
5-example. P(x) = (|2x + 6| = 4)predicate in R 
set is given. Find the area of its truthfulness. 
Solution.P(x) = (|2x + 6] => 4) = (2x+624)v 
(2x+6<-4)= 
=S(20 2 =2)V(20 Se —10) = (ee—-DVxrs 
—5). From this and (11), 
E, = {x ER|(x = -1)V(« Ss —-5)} 
= {x € R|x > —1} 
U{x ER|x <-5} = 
= [—1; 00) U Goo; +5] = (—0o; —5] U [—1; 00), 
Answer:E, = (—oo; —5] U [—1; 00). 


Answer:E,, = 


6-example. R is given the predicates (x) = (x* — 
x < O)and (x) = (x < Vx), which are determined 
in the set. E, =?, Es =?, Enns =?, Epvs =?, 
Enos =?, Esp =?, Epos =? Find. 


Solution. (9) - (14) we use formulas. 


Ey = {x € R|x? — x < 0} = {x € R|x(x — 1) < 0} 
= {x E R(x < O)A 


A(x-1)2>O}VHX-1S0)A(XKZO)} = {x 
ER|x <O}N{xE R|x => 1}U 


U{x ER|x < 1} {x € R|x = 0} 
= (—; 0] N [1; 20) U (—o; 1] 
N [0; 00) = 


= 0U [0;1] = [01]; £, = [0;1]. 
E, = {x € R|x < vx} 


= {x ER|(x > 0) A(X? < x)} 
= {x ER|x => O}/N 


N {x € R|x(x — 1) < 0} = [0;00) nN [0; 1] = [0; 1]. 
E, = [0;1]. 


Enas = Ey NEs = [0;1] 1 [0; 1] = [0; 1] 
Enys = Ey U Es = [0;1] U[0; 1] = [0; 1] 
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Ens = Ep UE; = (—%;0) U (1; 0) U [0; 1] = 
(—2; 00). 

Esp = (—00; 00). Eyes = Epos N Esp = 
(—2; 00). 

The following theorems can be used in teaching 


students how to solve proof-of-concept issues using 
equivalent formulas of predicate algebra. 


1. theorem.(Vx € R)(x? <x = x < Vx). 

2. theorem. (Vx € R)(x < Vx = x? <x). 

3. theorem. (Vx € R)(x < Vx = x? <x). 

4. theorem. (Vx € M)(P(x) = S(x)) => (Ep © 
Es). 

5. theorem. 
S(x)). 

6. theorem. (Vx € M)(P(x) = S(x)) = (Ey = 
Ee): 

7. theorem. 
S(x)). 

This is easily proved by the method of hypothesis 

of the opposite of theorems. We are limited to 

bringing proof of the 7-theorem. 


E, CE, = (Wx € M)(P(x) > 


(Ep = Es) = (Vx € M)(P(x) © 


Proof. We use the method of hypothesis from the 
opposite. 


Ware mP@) OSG) = Ge 
E M)(P(x) = S(x)) = 
= (ax € M)(P(x) AS(x) V P(x) NS(x)) = 
= (ax € M)((P(x) v S(x)) A (P(X) V S(x))) = 
= (Ax € M)(P(x) AS(x) V S(x) A P(x)), 
(Ax € M)((P(x) A S(x) = 1) Vv (S(x) A P(x) 


=1))= 

(Ax € M)((P(x) : 1) A (S(x) = 1) v (S(x) = 1) 
A(P@) =1))= 

(Ax € M)((P(x) = 0) A (S(x) = 1) Vv (S(x) = 0) 
AP) =1)= 


(Ax € M)((x € E,) A(x € E,) V & € E,) 

A(x € Ey) => 
= E, = E; => Ey # Es. The theorem was proof. 
8- theorem. E,.,, = (E, N E;) N (Ep N Es) 


Proof. x element E,=, balllamga get the 


appropriate optional element. 
=> P(x) AS(x) V P(x) AS(x) =1> 
= (P@)AS@) =1)VC@)AS@)=)=—= 


= (P(x) =1)A(S(x) = 1) Vv (PC) 
=1)A(S(x) =1) > 


= (x €E,) A(x € Es) V (x € Eg) A(x € E5) => 
= (x € EF, NE.) V(x € Ep) A(X EE.) > 

= (x€E, NE) V@EE,NE,). 

PEE; NEUE Nee: 

@EE NE) V GEE NE) = 

= (x € E,) A(x € Es) V (x € Ey) A(x € Es) = 


= (P(x) =1)A(S(x%) =1) VEE) AC 
€F;)=> 


= (P(x) = 1) A(S(x) = 1D) V (P(x) 
=1)AS)=1)=> 


=(PHAS@)=DVCWAS@) =) = 
= P(x) AS(x) Vv P(x) A S(x) = 1. 


P(x) = S(x) =1=> x € E,~. The theorem was 
proof. 


9-theorem.Eya5 = (Ep U Es) N (Es U Ep). 
Proof.(P(x) v S(x)) A (S(x) V P(x)) =1=> 
= (P(x) VS(x) = 1) A(S(x) V P(x) = 1) > 


= ((P(ixp=) WiS(x) = D) ACS) =D 
V (P(x) =1)) > 


=> ((x € Ey) V (x € E,)) A (x € Es) V (x € E,)) 
= 


= ((x € E,) Vv (c € E,)) A (x € E,) v (x € Ep)) 
=> 


= (x © FE, UE.) A(x € E, UE,) > x € (E, 

B,) (1 (ELE, ). 

PETE, U E,) N (Es U ED), 

x € (E, UE) N (Ey U Ey) = (x € E, VE) AK 
€ E,UE,) => 

= ((x € E,) v (« € E,)) A(x € E,) v (x € Ep)) 
=> 

=> ((x € Ey) v (x € E,)) A (x € Es) V (x € Ey)) 
=> 


= ((P(x) = 1) Vv (Sx) = DAC) =) 
V (P(x) =1)) > 


= (PG) VSG) =1) AGG) VP) =1) > 
= (P(x) v S(x)) A (S(x) v P(x)) = 1. 


(P(x) = S(x) = 1) => x € E,5.The 
was proof. 


theorem 


Of the examples and issues discussed above, it is 
possible to use them in teaching students the 
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application of predicate algebra. The students are 
taught the laws of the science of mathematical 
logic, the rules of derivation, equivalent formulas 
and their applications in depth and in detail, their 
ability to solve problematic situations quickly and 
without errors develops. 
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